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INTRODUCTION

The previous six month period represented the completion
of the bulk of the work of this contract. Our purpose in gaining a
time extension and proceeding at a low level of effort and expenditure
was twofold: To try to resolvé some unanswered technical problems
relating the laser efficiencies of different glasses, and to keep in

touch with the O.N.R. program systems requirements.

During the period of this report, much of our time was
spent in adapting our glass plant procedures to handle silicate glass
formulations of large enough size to give good optical gquality. We
have succeeded and are now producing sufficient quantity to make

neodymium-doped silicate glass available conmercially.
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DISCUSSION

The basic problem of converting optical pumping energy to
coherent laser output efficiently is a many sided ome. It is in an
attempt to shed some light on this problem that the present work is

undertaken.

We have previously demonstrated in small rods that fluo-
rescence efficiency is not a sufficient criterion to predict the laser

performance of a neodymium doped glass.

Since our facilities for melting, stirring and casting do
not allow us to prepare high temperature glasses, we have engaged the
services of an outside vendor to prepare a cesium~-barium silicate
composition to our specifications. We have extended our in-house
capability to provide a low melting lithium silicate glass as a second
comparison for our standard borate material. This glass has been cast,
annealed, ground and polished, but not yet coated and tested. Our next

technical report will cover the results of the testing of this material.

So far, only a small melt of the cesium glass has been made

for absorption and fluorescence measurements.

Tgbhle T summarizes some of the properties of the three

glasses whose laser action we plan to investigate.

The rods for test are 12" long and 1/2" diameter, with a

fine grind on the cylindrical surface.

Taple IT is similar to page T of our previous technical
report (January 1 - June 30, 1963), but has corrected values for the
compositions of glasses 2309 and 2310.
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FURTHER DEVELOPMENT
Our plan is as follows:

1. To measure output-input energy curves for the ND-10

borate and lithium silicate rods we have.
2. To measure passive absorption at 1.06 micronms.

3. To compare efficiency of the rods with different

output reflectors.

L, To secure a comparable rod of cesium silicate for
gimilayr tests. This will contain 2 wt. percent Nd,

to make its absorption more like the other glasses.
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